INTRODUCTION
============

Osteosarcoma is the most common malignant tumor of the bone ([@B1]). The population affected is predominantly children, teenagers, and young adults aged 10-30 yr ([@B2]). In most case, typical radiographic features clearly demonstrate the aggressive bone forming nature of the lesion, with long-bone metaphyseal location, mixed areas of lysis and sclerosis, cortical destruction, various periosteal reactions and abundant extraskeletal soft tissue mass ([@B3], [@B4]).

However, there can be a diagnostic dilemma. Kumar et al. ([@B5]) reported a rare form of low grade central osteosarcoma which shares some radiological and histopathological resemblance with fibrous dysplasia (FD). They warned that misdiagnosis of low grade central osteosarcoma as benign lesion may lead inadequate treatment resulting in a more malignant recurrent bone tumor. In the contrary, some cases of aggressive benign bone forming tumors including fibrocartilaginous dysplasia (FCD) or fibrocartilaginous mesenchymoma which resemble with low grade central osteosarcoma or chondrosarcoma arising in FD ([@B5]-[@B8]) has occasionally led to a misdiagnosis and wrong decision which can significantly alter the outcome of the patients.

In this study, we present the radiologic and pathologic features of a fibrocartilaginous intramedullary bone forming tumor of the distal femur mimicking osteosarcoma, so that possible misdiagnosis might be made and unnecessary extensive surgical treatment could be performed.

CASE DESCRIPTION
================

A 9-yr-old boy presented with pain on his left distal thigh for 6 months without any trauma history (date of initial consultation: 2009-12-31). On physical examination, no palpable mass, no tenderness was identified and the range of motion was full. A plain radiograph was taken ([Fig. 1A, B](#F1){ref-type="fig"}) and it showed moth eaten both osteolytic and osteosclerotic lesions in the left distal femoral metaphysis. But there was no periosteal reaction or no cortical destruction. Magnetic resonance imaging (MRI) showed T1 low and T2 heterogenous signal intensity intramedullary lesion in the metaphysis which had not crossed the growth plate and no definite cortical destruction was also identified ([Fig. 1C, D, E, F](#F1){ref-type="fig"}). A radiologist reported that this case was consistent with an osteosarcoma but the possibility of benign lesion could not be excluded. A whole body bone scan ([Fig. 2A](#F2){ref-type="fig"}) showed mild increased uptake in the left distal femur. Complete blood count, erythrocyte sedimentation rate, C-reactive protein level and blood chemistry were all within normal limits. An incisional biopsy was performed in the belief of possible malignancy. Pathologic specimen ([Fig. 3](#F3){ref-type="fig"}) showed that the lesion revealed many irregular shaped and sclerotic mature and immature bony trabeculae with moderately cellular stroma composed of relatively uniform spindle cells and cartilaginous components without significant cellular atypia. A \"diagnosis\" was not easily made because of conflicting debates for the diagnosis were issued from the conventional osteosarcoma to low grade central osteosarcoma or benign intramedullary bone forming lesion after case conference discussion and consultations with foreign pathologic specialists. We informed all of the findings to his parents and decided to have a close observation without any further invasive procedures or surgical treatments, because the boy had a just minimal symptom of intermittent pain and the parents agreed.

Thirty-six months after initial visit, radiologic findings from the plain radiographs ([Fig. 4A, B](#F4){ref-type="fig"}) and MRI findings ([Fig. 4C, D, E, F](#F4){ref-type="fig"}) showed no significant interval changes of extent and morphology. A whole body bone scan showed mild decreased uptake in comparison to the initial scan ([Fig. 2B](#F2){ref-type="fig"}). Now he is 12-yr-old and clinically he is pain free and has no restriction of any activities until now. There is no sign of growth disturbance. He will be followed annually.

DISCUSSION
==========

Generally, it is widely recognized that a small number of osteosarcoma cases are considerably difficult to interpret radiographically. According to Rosenberg et al. ([@B3]), the subtle, rare, and misleading plain film features of some types of bone tumors, such as osteosarcomas simulating osteoblastomas, intracortical osteosarcomas, etc., may produce a confusing radiologic picture. They reported that several factors contributed to the misleading radiolographic patterns of osteosarcomas. These included histological low-grade, lytic, or minimally sclerotic lesions, early detection, and confinement to the intramedullary canal, benign-appearing periosteal reactions, and rare intraosseous locations. On the contrary, some of benign bone tumor can be misdiagnosed as osteosarcoma or malignancy. A case in this study showed radiologic and pathologic findings which might be shown as intramedullary osteosarcoma. Initial plain radiograph showed moth eaten osteolytic and osteosclerotic lesions in distal femur and MRI showed heterogenous signal intensity lesion which can be thought as malignant lesion, so radiologist warned the possibility of osteosarcoma. Also pathologic findings showed many irregular shaped and sclerotic mature and immature bony trabeculae with moderately cellular stroma composed of spindle cells and cartilaginous components, so that pathologist reported similar warning as radiologist. However, the decision was made by the orthopaedic oncologist by the reason of no definite periosteal reaction, no definite cellular atypia, minimally increased uptake in bone scan and mainly due to that massive surgical procedure like wide excision and limb salvage surgery using tumor prosthesis would cause irreversible damage to 9-yr-old patient. Finally the clinical situations over than 36 months of close observation showed that this case could be diagnosed as benign fibrocartilaginous bone forming tumor.

Fibrous dysplasia (FD), a dysplastic process of the bone forming mesenchyme, is histologically characterized by a benign appearing spindle cell fibrous stroma containing scattered, irregularly shaped trabeculae of immature woven bone, lacking osteoblasts, that appear directly from the stroma ([@B9]-[@B11]). Occasionally, nodules of cartilage can be present in cases of polyostotic or monostotic forms of FD ([@B6], [@B9], [@B12], [@B13]). The term \"fibrocartilaginous dysplasia\" has been applied by some authors for cases that exhibit abundant cartilage ([@B6], [@B7], [@B9], [@B14], [@B15]). Fibrocartilaginous dysplasia is a variant of fibrous dysplasia in which cartilaginous differentiation is identified. FCD occurs in the lower extremities, especially in the proximal lesion of the femur. Radiologically, FCD is similar to conventional FD, the lesion is well demarcated. Cortical expansion can be seen, however, the cortex is always intact. The differential diagnosis of FCD include: enchondroma, chondrosarcoma and well-differentiated intramedullary osteosarcoma and FCD has occasionally led to a misdiagnosis of chondrosarcoma arising in FD or low grade central osteosarcoma ([@B5]-[@B8]). The distinction between fibrocartilaginous bone forming tumor and other benign and malignant cartilaginous tumors is critical in the management of these patients ([@B9], [@B10]). Our case showed somewhat similar but more aggressive initial radiologic findings than previously reported cases of FCD. Bone scintigraphy (BS) using technetium-99m methylene disphosphate (MDP), had been regarded as sufficiently accurate and adequate for detecting malignant bone tumors. However, one of the drawbacks of the BS is its insensitivity in detecting some cases, which are located intramedullary without cortical bone involvement ([@B16]). Our case also showed intramedullary lesion without definite cortical involvement, so that BS showed minimally increased uptake. We can consider that this finding may not be used as a differential point between malignant bone tumor and benign tumor in this case.

In conclusion, this study demonstrated a case of unusual aggressive nature of fibrocartilaginous intramedullary bone forming tumor mimicking osteosarcoma, so that possible misdiagnosis might be made and unnecessary extensive surgical treatment could be performed. It is suggested that the role of orthopaedic oncologist as a decision maker is very important in clinical situation, especially when the diagnosis is uncertain.

We wish to thank Dr. Scott Nelson for his excellent pathologic comment about this case.

This study was supported by a grant from the Korea Healthcare Technology R&D Project, Ministry for Health, Welfare & Family Affairs, Republic of Korea (A110416).

![Initial anterior-posterior and lateral plain radiographs show moth eaten both osteolytic and osteosclerotic lesions in the metaphysis without definite sign of periosteal reaction or cortical destruction. (**A**) anterior-posterior and (**B**) lateral radiograph at initial visit. Magnetic resonance imaging showed T1 low and T2 heterogenous signal intensity intramedullary lesion in the metaphysis which had not crossed the growth plate and no definite cortical destruction was also identified. (**C**) T1-axial cut, (**D**) T2-axial cut, (**E**) T1-sagittal cut and (**F**) T2-coronal cut. AXI, axial; FS, fat suppression; SAG, sagittal; COR, coronal.](jkms-28-631-g001){#F1}

![Initial whole body bone scan showed mild increased uptake in the left distal femur. Whole body bone scan at the time of 36 months after the initial visit shows no definite interval changes of extent and morphology. (**A**) whole body bone scan at initial presentation and (**B**) whole body bone scan at 36 months after the initial visit.](jkms-28-631-g002){#F2}

![Inicisional biopsy was done and pathologic specimen showed irregular shaped and scletoric mature and immature bony trabeculae with relatively uniform spindle cells and cartilaginous components without significant cellular atypia. Hematoxylin and eosin stained (**A**) low- (original magnification, ×400) and (**B**) high-power (original magnification, ×1,000)](jkms-28-631-g003){#F3}

![Plain radiograph at the time of 36 months after the initial visit shows no definite interval changes of extent and morphology. (**A**) anterior-posterior and (**B**) lateral radiograph at the time of 36 months after the initial visit. Magnetic resonance imaging at the time of 36 months after the initial visit shows no definite interval changes of extent and morphology. (**C**) T1-axial cut, (**D**) T2-axial cut, (**E**) T1-sagittal cut and (**F**) T2-coronal cut. AXI, axial; SAG, sagittal; COR, coronal.](jkms-28-631-g004){#F4}
